In recent years, we have been witnessing booming development of a new generation of networked systems in a vast number of applications, e.g., cyber-physical systems, power grids, transportation, environment monitoring, emergency response, etc. Numerous functionalities of networked systems can be modeled as control and optimization problems, e.g., vehicle formation for transportation, multi-agent coordination in robotics, collaborative estimation in sensor networks, utility-based resource allocation in communication networks, power dispatch and management in grids, etc.
Control and optimization over networked systems are often distributed in nature. The distributed nature brings in advantages of robustness, autonomy, flexibility, scalability, efficiency and economy. However, most real-world networked systems have various constraints in communication, networking and computing, such as energy budget, bandwidth, network throughput, media access, computational capability and so on, degrading the system performance and further confining the utility of the whole system. It is, consequently, of great interest to investigate distributed control and optimization over resource-constrained networked systems.
In a distributed system, by communicating and interacting locally, a group of interconnected agents are towards achieving a global objective. Distributed control has been extensively used in multi-agent systems for reaching consensus. Some distributed estimation algorithms are fusion center based or consensus based, which are communication-demanding. As distributed algorithms to solve convex optimization problems, game-theory-based and consensus-based optimization algorithms have attracted extensive attention. It should be noticed that the implementation of distributed control and optimization is still severely limited to communications, networking and computation capabilities, bringing new problems into the picture. Rather than ideal networks, over which disturbed algorithms are analyzed along the classical research directions, resource constraints, such as limited communication bandwidth, computing capabilities, unsatisfying network reliability, need to be taken into account. Most the existing works fail to consider these constraints. Therefore the current approaches should be reconstructed to adopt the resource-constrained network environment.
The Special Section on "Distributed Control and Optimization with Resource-Constrained Networked Systems" of Neurocomputing is expected to capture theoretical advances as well as practical challenges and requirements in distributed control, estimation and optimization with resource-constrained networked systems. The Special Section consists of 22 papers, which address a variety of topics, ranging from distributed control theory, through efficient distributed algorithms for signal processing and communication networks, resilient and secured algorithms in network systems, to practical optimization issues in real applications. A brief overview of the papers included in the Special Section is provided below.
Wang et al. [1] consider the rigid formation control problem of nonholonomic model with switching topology. With the help of the non-smooth analysis theory, the multi-robot system can reach the desired rigid formation and never collide between communicating robots using the perturbed gradient control law, as long as the graph topology remains rigid all the time.
Liu and Ji [2] consider the consensus problem of first-order multi-agent systems with time delay. The periodic sample and event hybrid control method is applied to decrease the number of controller's updates.
Sakurama [3] considers a formation control problem with velocity assignment of networked multi-agent systems with heterogeneous time-delays. The author proves that heterogeneous timedelays cause a formation error and proposes a leader selection algorithm to minimize the formation error.
Zhu et al. [4] consider the consensus problem of second-order continuous-time multi-agent systems with quantized interaction. They develop impulsive protocols for both static and dynamical consensus and prove the sufficient condition for the consensus.
Kazunori [5] considers a flow network with demand response by adjusting the price of commodities. At the upper layer, a price controller is proposed to maintain the supply-demand balance; and at the lower layer, a flow controller is designed in a distributed way to avoid the flow imbalance between inflows and outflows of each vertex. A necessary and sufficient condition for the flow balance on all vertices is derived. In addition, the minimum supply capacity required is derived, which is smaller than the supposed aggregate demand due to the effect of the price adjustment.
Yang et al. [6] study how to maximize the lifetime of a centralized sensor system and meanwhile maintain a certain level of the estimation performance by scheduling the communication of sensors. They propose several algorithms of deterministic scheduling and stochastic scheduling.
Liu et al. [7] investigate the state estimation issue for uncertain networked systems considering data transmission time-delay and cross-correlated noises. They propose a distributed robust Kalman filtering-based perception and centralized fusion method to improve the estimation accuracy from perturbed measurement. Kong et al. [8] study the adaptation problem from a distributed control perspective and present a general joint adaptation framework (JAF). Leveraging the multiple-input-multiple-out control model, JAF is scalable, which embraces all controllable variables as its inputs and target performance metrics as its outputs. Based on the closed-loop control theory, JAF adapts the optimal combination of variables through the feedback of the real-time measurements.
Cui et al. [9] investigate precise ranging or positioning using Ultra-Wideband (UWB) signal in joint time-frequency domain. A novel ranging method is proposed where wavelet packet decomposition (WPD) is used to get the energy distributions in different sub-bands, and then back propagation artificial neural network (BP-ANN) is utilized to establish the mapping relationship between energy distributions and transmission ranges.
A novel joint sparse representation based multi-source localization method is presented by Luo et al. [10] . The proposed approach transforms the source location estimation problem into a spatial sparse signal representation (SSSR) optimization problem. To mitigate the high computation complexity of the JSRACM approach, a novel binary sparse indicative vector (SIV) is introduced to represent the support of joint SSSR of array covariance matrices. The resulting SIV-JSRACM algorithm does not require prior information of the number of sources nor initial source location estimates.
A distributed cooperative communication nodes control (DC-CNC) approach is proposed by Xu et al. [11] to improve communication reliability and prolong network lifetime for wireless sensor networks (WSNs). The approach adopts feedback control to determine the appropriate number of node participating in cooperative communication. By doing so, the residue energy usage of the nodes is balanced. The theoretical analysis and experimental results show the effectiveness of the NCCNC scheme compared with previous communications schemes (Reduction of end to end Data Fail delivering Ratio (DFR) by 57.16 −93.29%, lifetime improvement by 3.89 −18.75%).
Non-line-of-sight (NLOS) propagation widely exists in wireless communication. In positioning systems, the effect will degrade the localization performance. Shi et al. [12] propose to use Maximum Likelihood Estimator (MLE) for localization, which utilizes all the available measurements and explicitly takes the probabilities of occurrences of LOS and NLOS propagations into account. The existing approaches only work when there is a large number of measurements, while this paper does not need such a presumption. In addition, the paper also gives a position error bound for the proposed localization algorithm using Cramer-Rao Lower Bound (CRLB).
In wireless networked control systems, when signals are transmitted via wireless networks, communication noise and packet dropout which negatively affect system performance. Fan et al. [13] study operational optimization design in industrial processes when the operational state is transmitted wirelessly. A stochastic noise and packet dropout model is established by analyzing the characteristics of data transmission in wireless networks, and is used in designing a setpoint optimization controller. The paper also gives a condition for asymptotic stability and optimal operational index tracking of the closed-loop system. To verify the proposed design, a semi-physical simulation experiment in a flotation process is made Liu et al. [14] investigate how to achieve reliable communication for resource-constrained WSNs using distributed control and optimization methods. They propose a distributed cooperative communication nodes control (DCCNC) approach to achieve higher reliability communication and longer network lifetime in WSNs.
Chen et al. [15] consider the mobile charging problem for perpetual operation of large-scale wireless rechargeable sensor networks (WRSNs). They develop a hop-based mobile charging policy to minimize the number of required mobile chargers.
Yang et al. [16] investigate the security issues in consensusbased distributed estimation in WSNs which may be attacked by false data injection. They propose an event-triggered mechanism to detect the suspicious data in order to defend against the attack and design an optimal estimator by minimizing the estimation error of each sensor under given event triggered variables.
Ren et al. [17] Secured data transmission, which is crucial for the real-time control of active distribution networks, is facing a severe challenge that is unsolvable by traditional data encryption methods. The efficiency of content filtering based on text classification strongly relies on the size and type of data. To tackle these problems, Zhou et al. [18] propose a novel distributed content filtering algorithm using data labels and policy expression (DCF-DLPE). The comparative results show that for the larger dataset, DCF-DLPE outperforms the DES, AES (256-bit) and Blowfish encryption methods in the average time-consumption.
Resilient control of networked control systems (NCSs) under the denial of service (DoS) attacks is considered by Sun et al. [19] . The DoS attacks are modeled as a Markov process and the control system under DoS attacks is modeled as a Markovian jump linear system. The main results of [19] are supportive for the system stability analysis and controller design.
Feng et al. [20] study the problem of broadcasting scalable video coded (SVC) streams in cellular networks, where all user equipments (UEs) require the same video content and cooperate with each other, and proposed an optimal downlink and D2D transmission arrangement scheme to minimize the total traffic cost while satisfy the data requirements of all the UEs.
Mason et al. [21] study how to optimize the cost and emissions in Dynamic Economic Emission Dispatch using particle swarm optimization algorithms. They apply several PSO variants to solve the problem and compare the performance of different variants.
Han et al. [22] consider the path planning problem of a group of mobile anchor nodes in wireless sensor networks to help unknown nodes with localization. They propose two path planning schemes to obtain the trajectories of three mobile anchor nodes and design two boundary strategies to improve the localization ratio. 
